Abstract-A new element antenna array topology of U-slot aperture coupled microstrip patches is introduced. The array is fed by a novel wideband self-adapting matching network and the energy is coupled to the U-slot patches through the feed slot on the ground. The operating frequency range of antenna array is from 10.4 to 16.7 GHz, corresponding to an impedance bandwidth of 46.5%. The gain is above 13 dBi from 11-15 GHz.
It is well known that a standard approach to design arrays consists of the design of the array element and a feeding network [1] . The main weakness of an ordinary microstrip element is its narrow bandwidth. There are several ways to overcome this problem. A well known way is based on the introduction of an additional stacked [2, 3] or coupled patch [4, 5] . This makes the configuration more complex. As a consequence the array becomes more costly in production especially in the case of stacked patches. Also the dimension of the array increases. An alternative way consists in the use of specially shaped patches with slits [6, 7] and the rectangular patches with slot [8] . We have considered the U-slotted patch because they have a wider bandwidth and they are simpler in production. For the feeding network, the key components are power dividers. At the present, λ/4 impedance transformers are used most often to make a power divider. A λ/4 impedance transformers is well performed at the center frequency, but slight deviation from the center frequency would result in the deterioration of matching. Therefore, conventional feeding network is always narrow-band structure. In this paper, a broadband power divider is analyzed, and based on it, a wideband self-adapting microstrip power-splitting network is made. Fed by this network, the U-slot patch antenna array is fabricated.
DESCRIPTION OF FEEDING NETWORK
The model of the broadband power divider is shown in Fig. 1 
Due to short circuit, the equivalent admittance of port 4 as seen at the center O can be expressed as:
Assuming Y 2 = Y 0 , in terms of the power splitting ratio, we can obtain: Y 3 = kY 0 . By the use of these parameters and (2), we have:
The normalized admittance can be written as:
The total equivalent admittance as seen at port 1 can be calculated as:
The matching at port1 can be achieved at the center frequency only when y in equals to 1. Combining y in = 1 and (5), we obtain:
Using (6), y in is rewritten as:
From (7), it is concluded that when the operating frequencies deviate from the center frequency, βl tends to be π/2, and therefore ctgβl and tgβl tend to be zero and infinite, respectively. Especially when k equals to 1, the denominator of (7) becomes the high-order term which can guarantee that y in is close to 1 for perfect matching at port 1 in a wide frequency band. Therefore, according to the theoretical analysis, the wideband self-adapting feeding network can be achieved by such series and parallel dividers. The geometry and detailed dimensions of the feeding network of planar array are shown in Fig. 3 . For the single power divider, k = 1, Z 0 = 50 Ω are chosen. Z 14 is 35.4 Ω with a width of 2.12 mm. Characteristic impedances of transmission line between ports 2 and 3 are chosen to be 50 Ω with a width of 1.32 mm. Short circuit at port 4 is realized by soldering a wire from the port to the ground through the substrate. The well matched broadband network are made up of such three power dividers which are connected in a way of hybrid junction and its return loss characteristic curve is shown in Fig. 4 which proves the effectiveness of the theoretical model. 
RESULTS AND DISCUSSIONS
The standing wave ratio of the antenna array is shown in Fig. 5 . The pass-band bandwidth (VSWR <= 2) is about 46.5%. Fig. 6 shows co-polarization gain of the antenna array, which is above 13 dBi from 11-15 GHz. Fig. 7 shows the radiation patterns of the antenna array at 13 GHz. 
CONCLUSIONS
We have successfully designed a wideband self-adapting splitting network fed antenna array composed of four elements of aperture coupled U-slot patch. The antenna has a bandwidth of 46.5%, a maximum gain of 15 dBi and a cross-polarization of less than −25 dB at the center frequency.
